SUBMARINE DETECTION
vibrate at right angles to its flat surface so quickly that the wave-length of the waves it produces in the water is small compared with the length of a side of the square, the waves will be concentrated along the direction at right angles to the square. The angle of the cone in which they are confined will be proportional to the ratio of wave-length to the side of the square, so that the smaller the wave-length the greater the concentration. Professor Langevin, whom I am proud to be able to say is an old pupil of mine, discovered, when working in France at the detection of submarines, a method by which oscillations could be produced in plates of quartz, so rapid that their wave-lengths were small compared with the size of the plate, and which allowed a great amount of energy to be put into the vibrations, so that the sound they produced was very intense. This method depends on a recondite property of quartz, which had been discovered years before by an investigation made solely with the object of increasing our knowledge of physics without any thought of practical application. There were many other instances in the war of the practical applications of physical phenomena known previously only to students of the higher parts of physics. Indeed we should expect that any part of our knowledge of the properties of matter or of the laws of physics might receive a practical application. One very important American company, noted for its successful applications of physics to practical purposes, is said to instruct the staff of its research department not to trouble about industrial applications, but just discover something and leave it to the staff of another department to find out how to make it pay, and they generally do.
Besides devising physical apparatus to detect submarines 211